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ABSTRACT: 

PURPOSE; To obtain an adhesive composed of a specific 
composition^- useful for 

binding a semiconductor pellet to a fixing member for the 
semiconductor pellet 

and free from loosing of a wire-bondability to the 

semiconductor pellet after 

the binding of the both members. 

CONSTITUTION: This adhesive is produced by compounding (A) 
100 pts . wt . of an 

organopolysiloxane having &ge;2 of alkenyls bound to Si, 
(B) an 

organopolysiloxane having 5tge;2 of hydrogen atoms bound to 
Si in such a ratio 

of Imole of the alkenyl bound to Si of the component A to 
0.5-3mol of the 

hydrogen atoms bound to SI of the component B, (C) O-IO 
pts.wt. of an organo 

sil"icon compound having an alkoxy bound to Si (e.g. 
tetramethoxysilane) , (D) 

0.1100 pts.wt. of an organic or inorganic spherical filter 
of 10-100 &mu ; m in 
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particle diameter and having the ratio of the long diameter 

toThe^^sho^ ^^^--^''—----—^^^^^^^^ 
diameter of 1-1.5 (preferably the standard dev^iatio^^ of the 

'P^ftf^^ ■ 

dis^tribution is &le;35cmu;m) and (E) in a catalytic amount 

df''''"pTatTnTS^ — - ...^^........™.„..»™ 

platinum" "compound. Further^, preferably the component A 
^ Oppm o f 

a low molecular siloxane having a vapor pressure of 
&ge;10mmHg at 200&deg;C, 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

Effect 

[Effect of the Invention] Since the adhesives of this invention consist of a (A) component - (E) 
component and the quality of organic or the minerals spherical-packing agent is especially blended as a 
(D) component After joining a semiconductor pellet to this semiconductor pellet attachment member, it 
has the characteristic feature of not spoiling the wire bonder kinky thread tee to this semiconductor 
pellet. Moreover, since it comes to join a semiconductor pellet and this semiconductor pellet attachment 
member with the hardened material of these adhesives, the semiconductor device of this invention has 
the characteristic feature that the reliability is excellent. 


[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] The adhesives for this invention joining a semiconductor pellet and this 
semiconductor pellet attachment member, A semiconductor pellet and this semiconductor pellet 
attachment member are related with the semiconductor device which it comes to join with the hardened 
material of these adhesives. and in detail The adhesives which do not spoil the wire bonder kinky thread 
tee to this semiconductor pellet after joining a minute semiconductor pellet to this semiconductor pellet 
attachment member, And it is related with the semiconductor device excellent in the reliability to which 
it comes to join a semiconductor pellet and this semiconductor pellet attachment member with the 
hardened material of these adhesives. 
[0002] 

[Description of the Prior Art] After joining semiconductor pellets, such as silicon, and semiconductor 
pellet attachment members, such as a copper tab and the circuit board, with the hardened material of the 
adhesives of wax material, such as a golden-silicon eutectic, an epoxy system, a polyimide system, or a 
silicone system, a semiconductor device carries out wirebonding of this semiconductor pellet, a 
leadframe, or the circuit wiring by the ultrasonic bonding, thermocompression bonding, ultrasonic 
thermocompression bonding, etc., and is created (refer to JP,61-5530,A). As adhesives of the silicone 
system for joining a semiconductor pellet and this semiconductor pellet attachment member For 
example, the low-molecular siloxane content which has the vapor pressure of 10 or more mmHgs at 200 
degrees C is 500 ppm or less. The organopolysiloxane which has at least two silicon atomic-union 
alkenyl machines in a monad, The organopolysiloxane which has at least two silicon atomic-union 
hydrogen atoms in a monad, The organic silicon compound which has a silicon atomic-union alkoxy 
group, a silicon atomic-union alkenyl machine, or a silicon atomic-union hydrogen atom in a monad, 
The adhesives (refer to JP,3-157474,A) which consist of bulking agents, such as a platinum system 
catalyst and a fumed silica, and a crystalline silica, are proposed. 
[0003] 

[Problem(s) to be Solved by the Invention] However, after joining a semiconductor pellet and this 
semiconductor pellet with the adhesives proposed by JP,3- 157474, A, when carrying out wirebonding to 
this semiconductor pellet, there was a problem that the hardened material of these adhesives absorbs the 
ultrasonic wave by ultrasonic thermocompression bonding, or the wire bonder kinky thread tee to this 
semiconductor pellet falls remarkably when this semiconductor pellet vibrates, or the neck configuration 

^ *>K^H:*>{c*M^Hi>t: ^jj^g bccame poor and the reliability of the semiconductor device obtained fell 
remarkably. It needed to use properly so that it might say that this is remarkable in the minute 
semiconductor pellet, uses the adhesives proposed by JP,3-157474,A in the large-sized semiconductor 
pellet, and uses epoxy system adhesives in a minute semiconductor pellet. 

[0004] This invention persons reached this invention, as a result of inquiring zealously, in order to solve 
the above-mentioned trouble. 

[0005] That is, the purpose of this invention is to offer the adhesives which do not spoil the wire bonder 
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kinky thread tee to this semiconductor pellet, and the semiconductor device excellent in the reliability to 
which it comes to join a semiconductor pellet and this semiconductor pellet attachment member with the 
hardened material of these adhesives, after joining a semiconductor pellet to this semiconductor pellet 
attachment member. 
[0006] 

[Means for Solving the Problem and its Function] this invention is organopolysiloxane v^hich has at 
least two silicon atomic-union alkenyl machines in (A) monad. The loadings of the organopolysiloxane 
{(B) component which has at least two silicon atomic-union hydrogen atoms in 100 weight section and 
(B) monad are an amount from which the silicon atomic-union hydrogen atom in (B) component 
becomes 0.5-3 mols to one mol of the silicon atomic-union alkenyl bases in (A) component. Organic 
silicon compound which has} and (C) silicon atomic-union alkoxy group The quality of organic or the 
minerals spherical -packing agent the diameter ratio of whose of merits and demerits 0-10 weight 
section and (D) particle diameter are 10-100 micrometers, and is 1.0-1.5 It is related with the adhesives 
for joining the semiconductor pellet and this semiconductor pellet attachment member which consist of 
the platinum or the platinum systom compound of 0.1 - 100 weight section and the amount of (E) 
catalysts. 

[0007] Furthermore, this invention relates to the semiconductor device characterized by coming to join a 
semiconductor pellet and this semiconductor pellet attachment member with the hardened material of 
the above-mentioned adhesives, 

[0008] First, the adhesives of this invention are explained in detail. 

[0009] (A) A component is the base resin of these adhesives and is organopolysiloxane which has at 
least two silicon atomic-union alkenyl machines in a monad. (A) As a silicon atomic-union alkenyl 
machine in a component, specifically, a vinyl group, an allyl group, a butenyl group, a pen thenyl 
machine, a hexenyl machine, and a heptenyl machine are illustrated, and it is a vinyl group preferably. 
(A) Especially the joint position of the alkenyl machine in a component is not limited, for example, the 
chain terminal and/or a chain side chain are mentioned. (A) As silicon atomic-union organic machines 
other than the alkenyl machine in a component, specifically, halo substitute alkyl groups, such as aralkyl 
machine; ****** methyl groups, such as aryl group; benzyls, such as alkyl group; phenyl groups, such 
as a methyl group, an ethyl group, a propyl group, a butyl, a pentyl machine, a hexyl machine, and a 
heptyl machine, a tolyl group, axylyl group, and a naphthyl group, and a phenethyl machine, 3- 
chloropropyl machine, 3 and 3, and 3-triphloropropyl group, are illustrated, and they are a methyl group 
It is not limited, for example, the shape of the shape of a straight chain, the letter of branching, annular, 
reticulated, and a straight chain which has branching in part is mentioned, and especially the molecular 
structure of such a (A) component is a straight chain-like preferably. 

[0010] As organopolysiloxane of such a (A) component, specifically A chain both-ends trimethylsiloxy 
machine blockade dimethyl siloxane methyl vinyl siloxane copolymer, A chain both-ends 
trimethylsiloxy machine blockade methyl vinyl polysiloxane, A chain both-ends trimethylsiloxy base 
blockade dimethyl siloxane methyl vinyl siloxane methylphenyl siloxane copolymer, Chain both-ends 
dimethyl vinyl siloxy machine blockade dimethylpolysiloxane, A chain both-ends dimethyl vinyl siloxy 
machine blockade methyl vinyl polysiloxane, chain both ends — a dimethyl vinyl siloxy machine 
blockade dimethyl siloxane methyl vinyl siloxane copolymer - A chain both-ends dimethyl vinyl siloxy 
base blockade dimethyl siloxane methyl vinyl siloxane methylphenyl siloxane copolymer. Formula :R13 
The organopolysiloxane copolymer which consists of a siloxane unit indicated to be the siloxane unit 
indicated to be the siloxane unit shown by SiO 1/2 by formula:R12R2SiO 1/2 by formula: SiO 4/2, The 
organopolysiloxane copolymer which consists of a siloxane unit shown by the siloxane unit shown by 
R12R2SiO 1/2, and SiO 4/2, Formula :R1R2 The organopolysiloxane copolymer which consists of a 
siloxane unit shown by the siloxane unit indicated to be the siloxane unit shown by SiO 2/2 by 
formula:Rl SiO 3/2, or R2SiO 3/2, And two or more sorts of mixture of these organopolysiloxane is 
illustrated. Among a formula, Rl is monovalent hydrocarbon groups other than an alkenyl machine, and, 
specifically, halo substitute alkyl groups, such as aralkyl machine; ****** methyl groups, such as aryl 
group; benzyls, such as alkyl group; phenyl groups, such as a methyl group, an ethyl group, a propyl 
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group, a butyl, a pentyl machine, a hexyl machine, and a heptyl machine, a tolyl group, a xylyl group, 
and a naphthyl group, and a phenethyl machine, 3-chloropropyl machine, 3 and 3, and 3-triphloropropyl 
group, are illustrated. Moreover, among an upper formula, R2 is an alkenyl machine and, specifically, a 
vinyl group, an allyl group, a butenyl group, a pen thenyl machine, a hexenyl machine, and a heptenyl 
machine are illustrated. 

[001 1] Although the organopolysiloxane of such a (A) component can be conventionally manufactured 
by the well-known technique, the organopolysiloxane which does in this way and is obtained contains 
the low-molecular siloxane which has the vapor pressure of 10 or more mmHgs at 200 degrees C, such 
as octamethylcyclotetrasiloxane, decamethyl cyclopentasiloxane, and a dodeca methyl cyclohexa 
siloxane, about two to 7% of the weight. For this reason, when a semiconductor pellet and this 
semiconductor pellet attachment member are joined with the adhesives by which the content of a low- 
molecular siloxane which has the vapor pressure of 10 or more mmHgs was prepared at 200 degrees C 
as a (A) component using the organopolysiloxane which is about 2 - 7 % of the weight, there is a 
possibility that the adhesion of the epoxy system closure resin to this semiconductor pellet may fall. For 
this reason, it is desirable to reduce the content of a low-molecular siloxane which has the vapor 
pressure of 10 or more mmHgs at 200 degrees C in (A) component to 500 ppm or less. (A) As technique 
of removing from a component the low-molecular siloxane which has the vapor pressure of 1 0 or more 
mmHgs at 200 degrees C, the organopolysiloxane of (A) component is thin -film -ized and the technique 
of washing the organopolysiloxane of 180, - technique [ of heating at 300 degrees C ] and (A) 
component by organic solvents, such as a methanol, ethanol, propanol, a butanol, and an acetone, and 
the technique by the combination of such technique are mentioned under reduced pressure of 0.5 or less 
mmHgs, for example. 

[0012] (A) Although especially the viscosity of a component is not limited, it is desirable that the 
viscosity in 25 degrees C is within the limits of 50 to 500,000 centipoise, and it is desirable that it is 
within the limits of 400 to 100,000 more centipoise. This is for the mechanical strength of the hardened 
material obtained to fall, if the viscosity in 25 degrees C of (A) component is less than 50 centipoises, 
and when this surpasses 500,000 centipoises, it is for the handling workabihty of the adhesives obtained 
to fall. 

[0013] (B) A component is the curing agent of these adhesives and is organopolysiloxane which has at 
least two silicon atomic-union hydrogen atoms in a monad. (B) Especially the joint position of the 
silicon atomic-union hydrogen atom in a component is not limited, for example, the chain terminal 
and/or a chain side chain are mentioned. (B) As a silicon atomic-union organic machine in a component, 
specifically, halo substitute alkyi groups, such as aralkyl machine; ^f*''*^*^ methyl groups, such as aryl 
group; benzyls, such as alkyl group; phenyl groups, such as a methyl group, an ethyl group, a propyl 
group, a butyl, a pentyl machine, a hexyl machine, and a heptyl machine, a tolyl group, a xylyl group, 
and a naphthyl group, and a phenethyl machine, 3-chloropropyl machine, 3 and 3, and 3-triphloropropyl 
group, are illustrated, and they are a methyl group and a phenyl group It is not limited, for example, the 
shape of the shape of a straight chain, the letter of branching, annular, reticulated, and a straight chain 
which has branching in part is mentioned, and especially the molecular structure of such a (B) 
component is a straight chain-like preferably. 

[0014] As organopolysiloxane of such a (B) component, specifically Chain both-ends trimethylsiloxy 
machine blockade methil hydrogen polysiloxane, A chain both-ends trimethylsiloxy base blockade 
dimethyl siloxane methyl hydro '^'^'f'*** siloxane copolymer, A chain both-ends trimethylsiloxy base 
blockade dimethyl siloxane methyl hydro siloxane methylphenyl siloxane copolymer, Chain 

both-ends dimethyl hydrogen siloxy machine blockade dimethylpolysiloxane, A chain both-ends 
dimethyl hydrogen siloxy machine blockade dimethyl siloxane methylphenyl siloxane copolymer, A 
chain both-ends dimethyl hydrogen siloxy machine blockade methylphenyl polysiloxane. Formula :R13 
The organopolysiloxane copolymer which consists of a siloxane unit indicated to be the siloxane unit 
shown by the siloxane unit shown by SiO 1/2, and formula:R12HSiO 1/2 by formula: SiO 4/2, The 
organopolysiloxane copolymer which consists of a siloxane unit shown by the siloxane unit shown by 
R12HSiO 1/2, and SiO 4/2, Formula: The organopolysiloxane copolymer which consists of a siloxane 
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unit shown by the siloxane unit or HSiO 3/2 indicated to be the siloxane unit shown by RlHSiO 2/2 by 
formula:RlSiO 3/2, And two or more sorts of mixture of these organopolysiloxane is illustrated. Among 
a formula, Rl is monovalent hydrocarbon groups other than an alkenyl machine, and, specifically, halo 
substitute alkyl groups, such as aralkyl machine; ****** methyl groups, such as aryl group; benzyls, 
such as alkyl group; phenyl groups, such as a methyl group, an ethyl group, a propyl group, a butyl, a 
pentyl machine, a hexyl machine, and a heptyl machine, a tolyl group, a xylyl group, and a naphthyl 
group, and a phenethyl machine, 3-chloropropyl machine, 3 and 3, and 3-triphloropropyl group, are 
illustrated. 

[001 5] making low the content of a low-molecular siloxane which has the vapor pressure of 10 or more 
mmHgs at 200 degrees C in (B) component like the above-mentioned (A) component, since the 
organopolysiloxane which does in this way and is obtained contains many low-molecular siloxanes 
which have the vapor pressure of 10 or more mmHgs at 200 degrees C, although the organopolysiloxane 
of such a (B) component can be conventionally manufactured by the well-known technique ~ good — 
better (B) As technique of having the vapor pressure of 10 or more mmHgs at 200 degrees C in a 
component to remove a low-molecular siloxane, the organopolysiloxane of (B) component is thin-film- 
ized and the technique of washing the organopolysiloxane of 180, - technique [ of heating at 300 degrees 
C ] and (B) component by organic solvents, such as a methanol, ethanol, propanol, a butanol, and an 
acetone, and the technique by the combination of such technique are mentioned under reduced pressure 
of 0.5 or less mmHgs, for example. 

[0016] (B) Although especially the viscosity of a component is not limited, it is desirable that the 
viscosity in 25 degrees C is within the limits of one to 500,000 centipoise, and it is desirable that it is 
within the limits of five to 100,000 more centipoise. This is for the mechanical strength of the hardened 
material obtained to fall, if the viscosity in 25 degrees C of (B) component is less than 1 centipoise, and 
when this surpasses 500,000 centipoises, it is for the handling workability of the adhesives obtained to 
fall. 

[0017] (B) The loadings of a component need to be the amount which the silicon atomic-union hydrogen 
atom in (B) component becomes within the limits which is 0.5-3 mols to one mol of the silicon atomic- 
union alkenyl bases in (A) component. This is for the adhesives obtained not to fully harden to one mol 
of the silicon atomic-union alkenyl bases in (A) component, if the silicon atomic-union hydrogen atom 
in (B) component is less than 0.5 mols, and when this surpasses three mols, it is for the physical 
characteristic of the hardened material obtained to change with time. 

[0018] (C) A component is a component for improving the adhesive property of the hardened material 
which hardens these adhesives and is obtained, and is an organic silicon compound which has a silicon 
atomic-union alkoxy group, the organic silicon compound of such a (C) component ****** 
alkoxysilane compounds, such as a tetramethoxy silane, a tetrapod ethoxy silane, dimethyl 
dimethoxysilane, methylphenyl dimethoxy silane, methylphenyl di ethoxy silane, phenyl 
trimethoxysilane, methyl trimetoxysilane, methyl triethoxysilane, vinyltrimetoxysilane, allyl-compound 
trimethoxy silane, allyl-compound triethoxysilane, 3 -glycidoxypropyl trimetoxysilane, and 3- 
methacryloxy propyl trimethoxysilane, and formula: ~ [Formula 1] 
CHs CH3 OCRs 

CH2=CH-SiO(SiO).Si"0CH8 

CH3 CH3 OCHs 

Formula : [Formula 2] 

CH3 CH3 OCH3 

H-SiO{SiO)3Si-OCH. 
CH3 CHs OCH3 
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Formula : [Formula 3] 

H*CO CHs CH. OCH3 

CH.~CHCH.O (CHb) sS i 0 (SI 0) . (S,i 0) .S,i (CHa) sOCH^qH-pH. 
0^ H.ci ^ 


H 


1 


CH3 


0 


'ormula : [Formula 4] 


CHs CI 

H CJ^SKOCHs) 

Formula : [Formula 5] 

CHs CH3 CHa CH3 CHs CH3 
CHs-S,iO-S,iO-(S,iO).-SiO"-{SiO)bSi"CH3 


2H4 CHg 
i (0CH3)3 


)CH2CH""CH2 

0 


Formula : [Formula 6] 


Si 
H 


1 


Hs,iOWSiOH 
C 


aH.Si (OCHa) 

ormula : [Formula 7] 


-(Si 0)- 


H3 (|Hs 

0 

(- a is one or more integers among a formula, and b is one or more integers The siloxane compound 
expressed with) is mentioned. Since especially the adhesive property of the hardened material obtamed 
among the organic silicon compounds of such a (C) component is excellent, it is desirable that it is the 
organic silicon compound which has a silicon atomic-union alkoxy group, a silicon atomic-union 
alkenyl machine, or a silicon atomic-union hydrogen atom in a monad as an organic silicon compound 

of (C) component. . ^ r w 

[0019] (C) the loadings of a component are within the limits of 0 - 10 weight section to the (A) 
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component 100 weight section — required further -- it is desirable that it is within the limits of 0.5 - 
3.0 weight section This is for the shelf life of the adhesives obtained to get worse, when the loadings of 
(C) component surpass 10 weight section to the (A) component 100 weight section. 
[0020] (D) A component is a characteristic component of these adhesives, and after it joins a 
semiconductor pellet and this semiconductor pellet attachment member with the hardened material of 
these adhesives, it is thequdi^^ for not spoiling the 

wire bonder kinky threaH'teetoffiislemiconduc^^^^ (D) Specifically, minerals spherical-packing 

agents, such as metallic oxides, such as metals, such as the nature spherical-packjj^ organic, 
such as polystyrene resin, aciylic resin, poiycarFoiTat^fesT^ and a pol^^jjinylbenzene resin, 

and g HH r i^Tl ve^^^ i!Ius^^tM^as^^€^^ 
qiiahty of organic or the imhefalTspEenc^^^^ component^Mor^ver, it is within the 

limi!sofl04^^^ (D) component is within the limits of 10-40 

TrmcFometers preferably, and requires that tffe'^diamHeF m^^ an3 (Jemerits sEouTd WwiHim the 

limits of 1.0-1.5. After it joins this pellet attachment member to a semiconductoFpeliet with the 
adhesives which the particle diameter of (D) component is less than 10 micrometers, or are obtained 
when surpassing 100 micrometers, this is because the wire bonder kinky thread tee to this semiconductor 
pellet is spoiled remarkably, and when the diameter ratio of merits and demerits surpasses 1 .5, it is 
because the wire bonder kinky thread tee to this semiconductor pellet is spoiled remarkably, the quality 
of organic or the minerals spherical -packing agent of such a (D) component — true — it is spherical, it is 
required for the grain to be complete, and it is more desirable that the standardjleyiati^^^ the particle 
size distri^utimi is^^3^^^^^^ or less Especially theTedBJuqueTor preparing the quality of organic 

oFtEeminerals spherical-packing agent of such a (D) component is not limited, but is within the limits 
whose particle diameter is 10-100 micrometers, and it is desirable to classify so that the diameter ratio of 
merits and demerits may become within the limits of 1.0-1.5. 

[0021] (D) the loadings of a component are within the limits of 0.1 - 100 weight section to the (A) 
component 100 weight section — required ~ further -- it is desirablelEKatTtTs"^^ the limits of 0,5 - 20 
weight section If the loadings of (D) component are under 0.1 weight section to the (A) component 100 
weight section, after this will join this semiconductor pellet attachment member to a semiconductor 
pellet with the adhesives obtained, it is to be because for the wire bonder kinky thread tee to this 
semiconductor pellet to be spoiled remarkably, and for the viscosity of the adhesives obtained if this 
surpasses 100 weight section to become high, and for the handling workability to get worse remarkably. 
[0022] (E) A component is the platinum or the platinum system compound for promoting hardening of 
these adhesives. (E) Specifically, less than 10-micrometer thermoplastics powder is illustrated for 
particle diameters, such as polystyrene resin which comes to contain the complexes, these platinum, or 
the platinum system compound of a platinum impalpable powder, platinum black, a platinum ^"^^"^ silica 
impalpable powder, platinum '^'^'^'^ active carbon, a chloroplatinic acid, a platinum tetrachloride, the 
alcoholic solution of a chloroplatinic acid, the complex of platinum and an olefin, platinum, and alkenyl 
siloxanes, such as ******** tetramethyl disiloxane, a Nylon, polycarbonate resin, and silicone resin, as 
the platinum or the platinum system compound of a component 

[0023] (E) As for the loadings of a component, it is desirable that it is the amount of catalysts, for 
example, is the amount which the platinum metal in (E) component becomes within the limits of 0. 1 -500 
ppm by the gravitational unit in these adhesives, and it is desirable that it is the amount which becomes 
within the limits of 1-50 more ppm. When it is the amount which the platinum metal in (E) component 
becomes under 0. 1 weight section by the gravitational unit in these adhesives, this is for the cure rate of 
the adhesives obtained to fall remarkably, and is because it is uneconomical if this surpasses 500 weight 
section, 

[0024] The adhesives of this invention can be prepared by mixing uniformly an above-mentioned (A) 
component - (E) component. Moreover, as arbitrary components, unless the purpose of this invention is 
spoiled, in order to raise the shelf life and handling workability of adhesives of this invention, a 
hardening inhibitor can be blended with the adhesives of this invention. As this hardening inhibitor, 
specifically All [ 3 -methyl- l-butyne-3- ], Alkyne alcoholic;3-methyl-3-pentene-l-in, such as all [ 3 and 
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5-dimethyl-l-hexyne-3- ] and phenylbutynol, ***f*^^*** compound;!, such as 3 and 5-dimethyl-3- 
hexene-l-in, 3 and 5, 7-tetramethyl - 1, 3, 5, 7-tetrapod vinyl cyclotetrasiloxane, 1, 3, 5, 7-tetraniethyl - 
1, 3, 5, 7-tetrapod hexenyl cyclotetrasiloxane, and a benzotriazol are illustrated. As for the loadings of 
this hardening inhibitor, in the adhesives of this invention, it is desirable that it is within the limits of 10- 
50,000 ppm in a gravitational unit, 

[0025] Moreover, unless the purpose of this invention is spoiled, in order to give the suitable degree of 
hardness and suitable intensity for the hardened material obtained and to improve the handling 
workability of the adhesives of this invention, a particle diameter can blend with the adhesives of this 
invention the minerals bulking agent which is less than 10 micrometers. Specifically, a fumed silica, a 
sedimentation nature silica, a titanium dioxide, carbon black, an alumina, quartz powder, and the 
minerals bulking agent that comes to carry out surface treatment of these minerals bulking agents with 
organic silicon compounds, such as an organoalkoxysilane, an organochlorosilane, and the ORGANO 
silazane, are illustrated as such a minerals bulking agent. In the adhesives of this invention, as for the 
loadings of this minerals bulking agent, it is desirable that it is under 100 weight section to the (A) 
component 100 weight section, and it is desirable that it is within the limits of 0. 1 - 20 weight section to 
a pan. 

[0026] Since the adhesives of this invention do not spoil the wire bonder kinky thread tee to this 
semiconductor pellet after joining a semiconductor pellet and this semiconductor pellet attachment 
member, they are suitable as especially minute adhesives for semiconductor pellets, moreover, a circuit 
board top — size — in the semiconductor device which mounts various semiconductor pellets, since a 
large-sized semiconductor pellet and a minute semiconductor pellet are joinable to this semiconductor 
pellet attachment member with the adhesives of this invention, the manufacturing process of a 
semiconductor device can be simplified After applying these adhesives to the technique and this 
semiconductor pellet which are made to stick this semiconductor pellet to these adhesives, and heat it, 
for example as the technique of joining a semiconductor pellet and this semiconductor pellet attachment 
member with the adhesives of this invention after applying these adhesives to this semiconductor pellet 
attachment member, the technique of making this semiconductor pellet attachment member carry out 
this semiconductor pellet adhesion, and heating is mentioned. Moreover, especially the temperature for 
hardening the adhesives of this invention is not limited, for example, it is desirable the temperature of 
50-200 degrees C and to heat at 100-150 degrees C still preferably. 

[0027] Then, the semiconductor device of this invention is explained in detail using a drawing. 
[0028] It is characterized by joining the semiconductor pellet 1 and this semiconductor pellet attachment 
member 2 with the hardened material 3 of the above-mentioned adhesives, and the semiconductor 
device of this invention becoming, as shown in drawin g 1 . In the semiconductor device of this 
invention, as for the semiconductor pellet 1, it comes to form an electronic circuitry in front faces, such 
as silicon and a gallium- arsenic, and the semiconductor pellet attachment member 2 consists of metals, 
such as copper and an iron system alloy, and it is called a common name and a tab. Moreover, as the 
semiconductor device of this invention is shown in drawing 2 , the semiconductor pellet 1 and the circuit 
board 8 are characterized by coming to be joined with the hardened material 3 of the above-mentioned 
adhesives, using the circuit board 8 as a semiconductor pellet attachment member. In the semiconductor 
device of this invention, the circuit board 8 consists of base materials, such as a ceramic and glass, and 
the metal circuit wiring 9 of gold, silver, copper, etc. is formed in the front face. Moreover, electric 
elements, such as a capacitor, resistance, and a coil, may be mounted in the front face of the circuit 
board 8. 

[0029] After the semiconductor device of this invention heats this after sticking the semiconductor pellet 
1, this semiconductor pellet attachment member 2, or the circuit board 8 with the above-mentioned 
adhesives, and it makes the hardened material 3 of these adhesives form, it comes to carry out 
wirebonding of the bonding pad 4, the leadframe 5, or the circuit wiring 9 formed in the upper-Umit 
section of the semiconductor pellet 1 by the metal bonding wires 6, such as gold, copper, and aluminum. 
In addition, generally as the technique of carrying out wirebonding by the bonding wire 6, a ultrasonic 
bonding, thermocompression bonding, ultrasonic thermocompression bonding, etc. are used. As the 
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technique of joining the semiconductor pellet 1, this semiconductor pellet attachment member 2, or the 
circuit board 8 with the hardened material 3 of the above-mentioned adhesives For example, after 
applying the above-mentioned adhesives to this semiconductor pellet attachment member 2 or the circuit 
board 8, After applying these adhesives to the technique and this semiconductor pellet 1 which are made 
to stick this semiconductor pellet 1 to these adhesives, and heat it, the technique of making stick this 
semiconductor pellet 1 to this semiconductor pellet attachment member 2 or the circuit board 8 through 
these adhesives, and heating is mentioned. Moreover, especially the temperature that hardens the above- 
mentioned adhesives is not limited, for example, it is desirable the temperature of 50-200 degrees C and 
to heat at 100-150 degrees C still preferably. 

[0030] Furthermore, after carrying out wirebonding of the semiconductor device of this invention to the 
semiconductor pellet 1, it is desirable to give the shape of gel and a rubber-like silicone system coating 
agent to the front face of this semiconductor pellet 1. Furthermore, it is desirable to carry out the resin 
seal of such a semiconductor pellet 1 with the epoxy system closure resin 6. 
[0031] 

[Example] An example explains the adhesives and the semiconductor device of this invention in detail. 
In addition, the viscosity in an example is the value measured in 25 degrees C. Moreover, in the 
example, the property of measurement of the content of a low -molecular siloxane, adhesives, and a 
semiconductor device was performed by the following technique. 
[0032] After the acetone extracted the low-molecular siloxane contained in the 

measurement: organ opoly siloxane or adhesives of the content of a low-molecular siloxane, determination 
of the low-molecular siloxane extracted with this acetone was carried out by the gas chromatograph 
(Shimadzu GC-9A, FID specification). The content of a low-molecular siloxane which has the vapor 
pressure of 10 or more mmHgs at 200 degrees C contained in organopoly siloxane or adhesives from this 
amount of low-molecular siloxanes was calculated. 

[0033] About the degree of hardness of the hardened material which heats the degree-of- 
hardness: adhesives of the hardened material which hardens adhesives and is obtained for 10 minutes at 
150 degrees C, and was obtained, it is JIS, JIS indicated by K6301 It measured with A hardness meter. 
[0034] After sticking the evaluation:semiconductor pellet 1 of a creation of a semiconductor device, and 
a wire bonder kinky thread tee, and this semiconductor pellet attachment member 2 with adhesives, this 
was heated for 1 minute at 200 degrees C, and the hardened material 3 of these adhesives was formed. 
Then, wirebonding of the bonding pad 4 and the leadframe 5 which were prepared in the upper-limit 
section of the semiconductor pellet 1 was carried out by the bonding wire 6. In addition, wirebonding of 
a bonding wire 6 was performed by ultrasonic thermocompression bonding (160-250 degrees C of 
virtual junction temperature, 30- lOOmg of loads/, book). Subsequently, the neck configuration of this 
bonding wire 6, the bonding pad 4 or the bonding wire 6, and the leadframe 5 was observed under the 
microscope. In this case, by pulling a bonding wire 6, the junction status of this bonding wire 6 was 
observed, and the rate with a poor junction of the bonding wire 6 to the total of a bonding wire 6 was 
evaluated as a wire bonder kinky thread tee. 

[0035] The rate semiconductor device of the malfunction of a semiconductor device was inserted in the 
socket, and the energization examination between the terminals of a leadframe 5 was performed. In this 
energization examination, the rate of the generated semiconductor device with poor energization was 
evaluated as a rate of the malfunction of a semiconductor device. 

[0036] [Example 1 of reference] 13_*******^_ After carrying out the equilibrium polymerization of 1, 
1, 3, and 3-tetramethyl disiloxane and the 1, 1, 3, 3, 5, 5, 7, and 7-octamethylcyclotetrasiloxane with a 
potassium ^^^^^^^^ rate, the trimethylchlorosilane neutralized this and chain both-ends dimethyl vinyl 
siloxy machine blockade dimethylpolysiloxane (I) was prepared. The content of a low-molecular 
siloxane which has the vapor pressure of 10 or more mmHgs at 200 degrees C of this 
dimethylpolysiloxane (I) was 20.5 % of the weight. This dimethylpolysiloxane (I) was heated at 180 
degrees C under reduced pressure of lOmmHgs for 5 hours, and the content of a low-molecular siloxane 
which has the vapor pressure of 10 or more mmHgs at 200 degrees C prepared the chain both-ends 
dimethyl vinyl siloxy machine blockade dimethylpolysiloxane (II) which is 1.3 % of the weight and 
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which is 2,000 centipoise viscosity, and (vinyl-group content ==0.23 % of the weight). Furthermore, this 
dimethylpolysiloxane (11) was heat-treated at 260 degrees C under reduced pressure of O.OlmmHg v^ith 
molecular distillation equipment for 8 hours, and the content of a low-molecular siloxane which has the 
vapor pressure of 10 or more mmHgs at 200 degrees C prepared the chain both-ends dimethyl vinyl 
siloxy machine blockade dimethylpolysiloxane (III) (vinyl -group content =0,23 % of the weight) which 
is 0.01 % of the weight and which is 2,000 centipoise viscosity. Moreover, this was put and ethanol was 
separated, after stirring this dimethylpolysiloxane (III) 100 weight section and the ethanol 300 weight 
section for 3 hours. Furthermore, after repeating this operation 4 times, the ethanol which was soluble in 
this dimethylpolysiloxane was heated at 180 degrees C under reduced pressure of lOmmHgs for 5 hours, 
and the content of a low-molecular siloxane which has the vapor pressure of 10 or more mmHgs at 200 
degrees C prepared the chain both-ends dimethyl vinyl siloxy machine blocl^ade dimethylpolysiloxane 
(IV) which is 1 0 ppm and which is 2,000 centipoise viscosity, and (vinyl -group content =-0.23 % of the 
weight). 

[0037] The chain both-ends dimethyl vinyl siloxy machine blockade dimethylpolysiloxane (III) 65 
weight section prepared in the example 1 of the [example 2 of reference] reference, The 
organopolysiloxane copolymer (vinyl -group content ===1.85 % of the weight) 35 weight section which 
consists of Formula:(CH3)3SiOI/2 unit, formula; (CH3)2(CH2-CH) SiOl/2 unit, and formula: Si04/2 
unit is mixed. The organopolysiloxane mixture (vinyl-group content ==0.80 % of the weight) of 9,000 
centipoise viscosity was prepared. This was put and ethanol was separated, after stirring this 
organopolysiloxane mixture 100 weight section and the ethanol 300 weight section for 3 hours. 
Furthermore, after repeating this operation 4 times, the ethanol which was soluble in this siloxane 
mixture was heated at 180 degrees C under reduced pressure of lOmmHgs for 5 hours, and the 
organopolysiloxane mixture (V) of 9,000 centipoise viscosity and (vinyl-group content =0.80 % of the 
weight) were prepared. The content of a low-molecular siloxane which has the vapor pressure of 10 or 
more mmHgs at 200 degrees C of this organopolysiloxane mixture (V) was 10 ppm. 
[0038] this after carrying out the equilibrium polymerization of [example 3 of reference] 1, 1 and 3, 3- 
tetramethyl disiloxane, 1, 1, 3, 3, 5, 5, 7, and 7-octamethylcyclotetrasiloxane, and the 1,3,5, and 7- 
tetramethyl cyclotetrasiloxane by the activated clay - filtering ~ the chain both ends of 10 centipoise 
viscosity ~ a dimethyl hydrogen siloxy machine blockade dimethyl siloxane methyl hydro ****** 
siloxane copolymer (VI) and (silicon atomic-union hydrogen atom content =0.6 % of the weight) were 
prepared The content of a low-molecular siloxane which has the vapor pressure of 10 or more mmHgs at 
200 degrees C of this dimethyl siloxane methyl hydro ****** siloxane copolymer (VI) was 17.0 % of 
the weight, the chain both ends whose content of a low-molecular siloxane which heats this dimethyl 
sil oxane methyl hydro ****** siloxane copolymer (VI) at 180 degrees C under reduced pressure of 
0.5mmHgs for 3 hours, and has the vapor pressure of 10 or more mmHgs at 200 degrees C is 100 ppm 
and which are 10 centipoise viscosity — the dimethyl hydrogen siloxy machine blockade dimethyl 
siloxane methyl hydro ****** siloxane copolymer (VII) (silicon atomic-union hydrogen atom content 
=0.6 % of the weight) was prepared 

[0039] the hydrophobic fumed silica 10 weight section of [example 1] specific-surface-area [ which 
comes to carry out surface treatment by the glass-bead 16 weight section the diameter ratio of whose of 
merits and demerits the chain both-ends dimethyl vinyl siloxy machine blockade dimethylpolysiloxane 
(II) 100 weight section, the chain both-ends trimethylsiloxy machine blockade methil-hydrogen- 
polysiloxane (silicon atomic-union hydrogen atom content =1.57 % of the weight) 2.6 weight section 
which is 30 centipoise viscosity, and a particle diameter are 30 micrometers (standard deviation 
=1.1 micrometer of a particle size distribution), and is 1.04, and the hexamethyldisilazane ] 2/g 
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It came out, the complex (amount from which the platinum metal in a complex is set to 5 ppm by the 
gravitational unit in this constituent) of the organic silicon compound 1 .3 weight section expressed, 
platinum, and '-i^^***^** tetram ethyl disiloxane, and phenylbutynol (amount set to 200 ppm by the 
gravitational unit in this constituent) were mixed uniformly, and the adhesives of this invention were 
prepared. It is JIS about the degree of hardness of the hardened material which stiffened these adhesives 
in [ 150 degrees-C ] 10 minutes. K JIS specified to 6301 It measured with A hardness meter. 
Subsequently, the semiconductor device was created with these adhesives and the wire bonder kinky 
thread tee of this semiconductor device and moisture resistance were measured. These results were 
shown in Table 1. 

[0040] In the [example 1 of comparison] example 1, a particle diameter is 30 micrometers (standard 
deviation =1. 1 micrometer of a particle size distribution), and comparative adhesives were prepared like 
the example 1 except not blending the glass bead the diameter ratio of whose of merits and demerits is 
1.04. It is JIS about the degree of hardness of the hardened material which stiffened these adhesives in 
[ 150 degrees-C ] 10 minutes. K JIS specified to 6301 It measured with A hardness meter. Subsequently, 
the semiconductor device was created with these adhesives and the wire bonder kinky thread tee of this 
semiconductor device and moisture resistance were measured. These results were shown in Table 1. 
[0041] [an example 2] — the chain both-ends dimethyl vinyl siloxy machine blockade 
dimethylpolysiloxane (IV) 100 weight section, the hydrophobic fumed sihca 9 weight section of chain 
both-ends dimethyl hydrogen siloxy machine specific-surface-area [ which comes to carry out surface 
treatment by the polystyrene bead 1 , 1 weight section the diameter ratio of whose of merits and demerits 
the blockade dimethyl siloxane methyl hydro ^^^^^'^ siloxane copolymer (VII) 1.7 weight section and a 
particle diameter are 20 micrometers (standard deviation =l,2micrometer of a particle diameter), and is 
1.06, and the hexamethyldisilazane ] 2/g, and 

HaCO CHs Cfc OCHo 
CH2-CHCH2O (CH2).S iO (S i 0)2 (S i 0)sS i (CH.).0CHe(:H-CH2 

{H2 

The organic silicon compound 0.6 weight section come out of and expressed, platinum, and 1, 3- 
j(c:t:Hc>tc>t:>tc>K* _ complex (amount from which the platinum metal in a complex is set to 5 ppm by the 
gravitational unit in this constituent) with 1, 1,3, and 3 -tetram ethyl disiloxane, and phenylbutynol 
(amount set to 200 ppm by the gravitational unit in this constituent) were mixed uniformly, and the 
adhesives of this invention were prepared. The content of a low-molecular siloxane which has the vapor 
pressure of 10 or more mmHgs at 200 degrees C contained in these adhesives was 10 ppm. Moreover, it 
was 100 ppm when the volatile component generated in case these adhesives are heated for 10 minutes 
and stiffened at 200 degrees C was measured using the gas chromatograph. It is JIS about the degree of 
hardness of the hardened material which stiffened these adhesives in 150 degrees C and 10 minutes. K 
JIS specified to 6301 It measured with A hardness meter. Subsequently, the semiconductor device was 
created with these adhesives and the wire bonder kinky thread tee of this semiconductor device and 
moisture resistance were measured. These results were shown in Table 1. 

[0042] In the [example 2 of comparison] example 2, a particle diameter is 20 micrometers (standard 
deviation =1.2micrometer of a particle diameter), and comparative adhesives were prepared like the 
example 2 except carrying out 15 weight section combination of the indeterminate-forms silica particle 
the particle-diameter width of whose a particle diameter is 40 micrometei's and is 3-100 micrometers 
instead of the polystyrene bead the diameter ratio of whose of merits and demerits is 1.06. The content 
of a low-molecular siloxane which has the vapor pressure of 10 or more mmJJgs at 200 degrees C 
contained in these adhesives was 15 ppm. Moreover, it was 100 ppm when the volatile component 
generated in case these adhesives are heated for 10 minutes and stiffened at 200 degrees C was 
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measured using the gas chromatograph. It is JIS about the degree of hardness of the hardened material 
which stiffened these adhesives in 150 degrees C and 10 minutes. K JIS specified to 6301 It measured 
with A hardness meter. Subsequently, the semiconductor device was created with these adhesives and 
the wire bonder kinky thread tee of this semiconductor device and moisture resistance were measured. 
These results were shown in Table 1. 

[0043] The [example 3] siHcone mixture (V) 100 weight section, the chain both-ends dimethyl hydrogen 
siloxy base blockade dimethyl siloxane methyl hydro siloxane copolymer (VII) 3.5 weight 

section. The spherical synthesis silica bead 8 weight section the diameter ratio of whose of merits and 
demerits a particle diameter is 35 micrometers (standard deviation =2.5micrometer of a particle 
diameter), and is 1.2, The 3-glycidoxypropyltrimetoxysilane 2.5 weight section, platinum, and 1, 3- 

- The complex with 1, 1, 3, and 3-tetramethyl disiloxane (amount from which the platinum 
metal in a complex is set to 5 ppm by the gravitational unit in this constituent), Phenylbutynol (amount 
set to 150 ppm by the gravitational unit in this constituent) was mixed uniformly, and the adhesives of 
this invention were prepared. The content of a low-molecular siloxane which has the vapor pressure of 
10 or more mmHgs at 200 degrees C contained in these adhesives was 15 ppm. Moreover, it was 120 
ppm when the volatile component generated in case these adhesives are heated for 10 minutes and 
stiffened at 200 degrees C was measured using the gas chromatograph. It is JIS about the degree of 
hardness of the hardened material which stiffened these adhesives in 150 degrees C and 10 minutes. K 
JIS specified to 6301 It measured with A hardness meter. Subsequently, the semiconductor device was 
created with these adhesives and the wire bonder kinky thread tee of this semiconductor device and 
moisture resistance were measured. These results were shown in Table 1. 
[0044] 

[The example 3 of a comparison] In the example 3, a particle diameter is 35 micrometers (standard 
deviation =2.5micrometer of a particle diameter), and comparative adhesives were prepared like the 
example 3 except having used 100 weight section in the end of silver dust the diameter ratio of whose of 
merits and demerits a particle diameter is 10 micrometers (the standard deviation of a particle diameter 
is 5 micrometers), and is 2.0 instead of the spherical synthesis silica bead the diameter ratio of whose of 
merits and demerits is 1 .2. The content of a low-molecular siloxane which has the vapor pressure of 10 
or more mmHgs at 200 degrees C contained in these adhesives was 15 ppm. Moreover, it was 120 ppm 
when the volatile component generated in case these adhesives are heated for 10 minutes and stiffened at 
200 degrees C was measured using the gas chromatograph. It is JIS about the degree of hardness of the 
hardened material which stiffened these adhesives in 150 degrees C and 10 minutes, K JIS specified to 
6301 It measured with A hardness meter. Subsequently, the semiconductor device was created with 
these adhesives and the wire bonder kinky thread tee of this semiconductor device and moisture 
resistance were measured. These results were shown in Table 1. 
[0045] 
[Table 1] 
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[0046] 

[Effect of the Invention] Since the adhesives of this invention consist of a (A) component - (E) 
component and the quality of organic or the minerals spherical-packing agent is especially blended as a 
(D) component After joining a semiconductor pellet to this semiconductor pellet attachment member, it 
has the characteristic feature of not spoiling the wire bonder kinky thread tee to this semiconductor 
pellet. Moreover, since it comes to join a semiconductor pellet and this semiconductor pellet attachment 
member with the hardened material of these adhesives, the semiconductor device of this invention has 
the characteristic feature that the reliability is excellent. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation, 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 ^^^^ shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


CLAIMS 


[Claim(s)] 
[Claim 1] 

(A) Organopolysiloxane which has at least two silicon atomic-union alkenyl machines in a monad The 
loadings of the organopolysiloxane {(B) component which has at least two sihcon atomic-union 
hydrogen atoms in 100 weight section and (B) monad are an amount from which the silicon atomic- 
union hydrogen atom in (B) component becomes 0.5-3 mols to one mol of the silicon atomic-union 
alkenyl bases in (A) component. Organic sihcon compound which has} and (C) silicon atomic-union 
alkoxy group The quality of organic or the minerals spherical-packing agent the diameter ratio of whose 
of merits and demerits 0-10 weight section and (D) particle diameter are 10-100 micrometers, and is 
1 .0-1.5 Adhesives for joining the semiconductor pellet and this semiconductor pellet attachment member 
which consist of the platinum or the platinum system compound of 0. 1 - 100 weight section and the 
amount of (E) catalysts. 

[Claim 2] (D) Adhesives according to claim 1 characterized by the standard deviation of the particle size 
distribution of a component being 3 micrometers or less. 

[Claim 3] (A) Adhesives according to claim 1 or 2 characterized by the content of a low-molecular 
siloxane which has the vapor pressure of 10 or more mmHgs at 200 degrees C in a component being 500 
ppm or less. 

[Claim 4] The semiconductor device with which a semiconductor pellet and this semiconductor pellet 
attachment member are characterized by coming to be joined with the hardened material of a claim 1 
and adhesives according to claim 2 or 3, 


[Translation done.] 


http : //www4 . i p dl j p 0 . go j p/cgi -bin/tran_web_cgi_ej j e 


3/20/02 
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TITLE: Adhesive for sticking semiconductor pellet to mounted member - 
comprises organo;polysiloxane having silicon-bonded alkenyl gps., 
organo:polyslloxane having silicon-bonded hydrogen atoms, globular filler, 
platinum catalyst, etc. 

PATENT-ASSIGNEE: DOW CORNING TORAY SILICONE[DOWO] 
PRIORITY-DATA: 1 994 JP-01 1 2205 (April 27, 1994) 
PATENT-FAMILY: 

PUB-NO PUB-DATE LANGUAGE PAGES MAIN-IPC 

JP 07292343 A November 7, 1995 N/A 01 1 C09J 183/07 

APPLICATION-DATA: 

PUB-NO APPL-DESCRIPTOR APPL-NO APPL-DATE 

JP07292343A N/A 1994JP-01 12205 April 27, 1994 

INT-CL_(IPC): C09J183y05; C09J1 83/07 ; H01L021/52 

ABSTRACTED-PUB-NO: JP07292343A 

BASIC-ABSTRACT: An adhesive comprises: (a) 100 wt.% of organopolysiloxane 
having at least 2 Si-bonded alkenyl gps.; (b) an organopolysiloxane having at 
least 2 Si-bonded H atoms where the content of the Si-bonded H atoms is 0.5-3 
moL, when the content of the Si-bonded alkenyl gps. of component (A) is 1 
mol.; (c) 0-10 wt.% of an organic Si cpd. having a Si-bonded alkoxy gp.; (d) 
O.I -100 wt.% of globular filler havingjijpartlcledla. of 1O-100 microns, where 
^inKeTritio of length to breadth is 1.0-1.5; and (e) a Pt (cpdrfcatalyst. 


Also claimed is a semiconductor device where a semiconductor pellet and a 
mounted member are joined with the hardened adhesive. 

USE - For sticking a semiconductor pellet to a mounted member. 

CHOSEN-DRAWING: Dwg.1/2 

TITLE-TERMS: 

ADHESIVE STICK SEMICONDUCTOR PELLET MOUNT MEMBER COMPRISE ORGANO 
POLYSILOXANE 

SILICON BOND ALKENYL GROUP ORGANO POLYSILOXANE SILICON BOND HYDROGEN ATOM 
GLOBULAR FILL PLATINUM CATALYST 

DERWENT-CLASS: A26 A85 G03 L03 U11 

CPI-CODES: A06-A00C; A06-A00E2; A08-C03; A08-R01; A1 1-C01C; A11-C02; A12-E07C; 
G03-B01; L04-C17D; 

EPI-CODES: U11-A09; U11-E02A3; 
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ENHANCED-POLYMER-INDEXING: 
Polymer Index [1.1] 

018 ; D12 D10 DSI'^R ; P1445*R F81 Si 4A ; IVI9999 M2073 
Polymer Index [1.2] 

018 ; ND01 ; K9483*R ; K9676'^R ; N9999 N5721*R ; Q9999 Q6644*R ; 

Q9999 Q7476 Q7330 ; K9449 ; Q9999 Q7523 
Polymer Index [1.3] 

018 ; A999 A237 ; B9999 B5209 B5185 B4740 ; S9999 S1456*R 
Polymer Index [1.4] 

018 ; D01 D10*R F87 D27 D11 D10 Si 4A ; A999 A793 
Polymer Index [1 .5] 

018 ; DOO D09 Pt 88 Tr ; D01 Pt 8B Tr ; A999 A146 
Polymer Index [1.6] 

018 ; A999 A157*R 
Polymer Index [2.1] 

018 ; F83 ; A999 A157*R ; A999 A782 ; P1445*R F81 Si 4A 


SECONDARY-ACC-NO: 

CPI Secondary Accession Numbers: CI 996-005871 
Non-CPI Secondary Accession Numbers: N1996-014906 
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ubVl-^. 3.3, 3-"MJ:7aarob7I/K^WND 


[0 0 10] ^coJ:o^(A)^:$^<?0:t;i-:*V?KU>'n^ 


0. 


1 001 


30 


^;U7ji-;1^>'PW>^^^S'^. : Ri3SiOi/2 

^^ymm^^^^:^^u::^y^v ^\=t^^yi^m:^i¥. 

RI2R2 S i Oi/2T^^fL^iy1J^^y^iyLt S i O 
xn^^y^m^i^. ^: R1R2S i02/2X^^tt^i- 

x^^-fymiLt^ : Ri s i 02/2X^^tihiyr=t^^y 
iy^^^ycoiim&.±coM^mtim^^ti 

^D. x^;P-^. rnbVl^S. 

y^^)^m^ ^yi-^i'M. ^yi-^v^^cor 

^l-^fUm; hVJUX. ^i^V/Um. i^y^ 

/vmm<oTU-^im;^yz^im. ycr.^^i-ju^^r 

3,3. 3~ hUr^aaTnbVPS^WNn®tr/l^^ 
;l^^Wj^^fL^. ^fc. ±5^*. R2(ir;l/y:x;i^^ 
^i^mut. b-^;l/S. ru^i^s. rr--;!^ 

[0011] Z<^X 0 :5r(A)^^^c7):t/^#y jKU i^a^ 
^f>'{i^^JW[^^^O^n£T*mt-^ ^ h . ZL CO 

v-o^^y. VT::^y(i-jl'zy:;:^xjy^^^ya^^ym(^ 

2 0 o^cr 1 0mmgKi±<m^^-^i>i&^'7'>'^^ 

1?->'Sr*^2-7Sa%^^rtTV^^. C:c7)/v!^. (A)iS; 
^3^^ LT. 2 0 O^CT- 1 OraiiiHgfil_L<?^^£E^^r-r^ffi 

JM^) l^u^^^y^Wi^'^xmm^f^:rdmmz^ 

«ttmT*r^J^^%^. (A)jS;:f^*<?^2 0 

0 'CT 1 0 miiiHgl.Xh(?0|gmJff ^^-r I* 

5 0 oppmar^-cffirs-it-s ::.htim± t 

V^, (A)jiS^^^^^2 0 O^CT'l OnunHgJ^JUt^O^Mffi^^g- 


03/20/2002, EAST Version: 1.03.0002 


(4 

5 

0 . 5mm\\gl:XTc0^mT. 1 S 0-3 0 O^azMMti-^ 

;K a:^y-;K r^y^VwK T-fehy 
^c7):^«WH3j: Dgfer^t-^^^. *^j:t>^^ti^><7)^rS 

[0012] {A)m.^commimzm^^tL^^^'^'^K 2 

C0lilllF^T-*^^^?&W* L<. $^.6^4 0 0-10 10 

i&r^^fzi^x^hK^. ^fz. ::ti^^5oo. ooo-^^^ 
[00 13] {B)m^it:^mmcommiTh^. 

{B)^^j)'tp<7)^^mjK^^^^mmtLxMi^m(^z 

It. ^-f-yl/S. Tntvi^S. r-^)Um. 

3 -^onrnbVl^fi. 3, 3, 3-h 

^j:{B)^^<D^i^mmitmzm^^fi^. mm. mm 30 

[00 14] Z:<7>^d^iB)m.^cr)yt^V:^^y^Viyu^ 

M^hV^^?Ui-n^zymmmi^^:<^}Ui^u^^y • 
:^i^^W\4 }^^::t'Jx.yi-u^^yj^m-^#:. 

^hv ^t^\^i-\:t^zymmm>^:^i-f\^i^^^^y ■ 
^iymmm'J:^-i-^)vr^')i-u^^y^ ^=mn^m'j>^ 

■ ?<^)Vy:x.zz.)Viyu^^y^m^^. 

y^^t^\ RI2HS iOi/2T':^$tL'SS^n^^fV* 
ffifcj^ : S i O^/zX^'^Khi^U^^ymi.tf^^^h 

^m'y^')iyu^^y^m^w. miwsiouix 
^ymM}^ht^h^}V9}jirs^) i-u^^y^m^^. 50 


#IpW7-2 9 2 34 3 

6 

S^: RiHS iOz/7.Xir^^flhi^^:i^'^y^^t^: R 

1 s i Oznx^^fih iyx^^'fy^&^fzim s i o 

;><f-;^S. j^f-zPS. rubvi^^. y^/i-S. ^yf-zi- 

u^i-)l'm. S-^^'nurnbVl^^. 3, 3, 3-~hV 
7U^r^bV^S^^^y^^^T;^'^;^'S*^'M^§#I 

[0 0 15] Z,coXd^iBm^co:^;U:;^^y^Vi^n^ 

'^yi±m^m^cr,iM'cmmi'^zttK^^i:^K zco 

J: ^ (^ZLX'l%^il^:^}U:^'y:^V i^XJ^Vyit 2 0 0^ 
XI Ommga±cr)MMf±^^T^im^>^x:i^^y^:^ 

<'^^Lx^-^6fziib. ±m(A)fjii^tmm. (b)^^^ 

^^y(r>^^&^iSi<^^:ib:bmtL. (B)im^co 

2 0 O^CX 1 0mmHgm±£7)mE*^t-'&ffi^^i^n:3r 

;^V4<'U^'0^'r::^^?SM[:UT. 0. 5mniHgJ.:AT(?^St 
ffir. 18 0-3 0 0^ac;!Jtl^^^^rffi. (B)J^^cO:t 

[0016] {Bm'^^commitmzm^^tL^^\^^t\ 2 

5X:iZ:Bifh'i^mtn--5 00, 0 0 0-i^yi-y^4 Xco 

mm\HT$>h::t^m±L<. ^^iz5--ioo. 00 
o^y-^7i^4 X(7mm\^xh^zttfWtv^K zn 
i±. {Bm^(^2 5'az'hmmm^n-^yi^^-< x^ 

xhh. 

[00 17] (B)mf<mL'^mt. {Am^^(?:^^4m 
w.=?^m^T)v^:=^)vm\^MznLx. {Bmji^^</)^ 

mx'h^zhi^^imxhh. Ltiit. {Am-^^cr^ir^ 

mU'm^r}V'r::^)Vm 1 ^Mzt^LXiBm^^co'r 

ixtimmif+^^zmitL^j:^^fz^x'h'o. ttz. zlk 
^^3^)v^z.ihh. mi^tihmim<rmmffmm^m 
mmizmtthfzi^xh h . 
[0018] {<z)mt\±^^^^n^mu.x'i^hf\.hm 
\m(m:m^^^}L^hfz)h<T:>mTX'h . "r^mm- 
%t^r)v:ji^ym^^-^mm'rAm\\L^mx^h. z. 
(^^o^^{c)^^(7:)-^m^4m'{t^^tLxit. mi 
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(5) 


#M^7-292343 


hV:<h^i-yyy. ry/i^huxh^i-i^^y. 3- 

yu^v-rutvi/fy^ h^y>'yym<^rfi^zj^yy 
yyit-^m^iv^A: 

[ftl] 10 uts] 

CHa CH3 OCH3 

CHe=CH-SiO(SiO)3Si-OCH3 

CHs CH3 OCH3 


I K3 0 C Hs 
H-S:iO{S:iO)3Si-OCH8 

CH3 Cffs OCH3 


H»CO CH, CHs OCH3 
\SiO(SiO).(SiO)ii 
UQ Cfl CHa OCHs 


(;H^~CHCHeO (m aS^l 0 (Sji O) . (Sjl O) .Sji (CH^) ME2(^-pz 


(" 

/H2 


. St: 


[ft 5] 


C Ha C Hs 

"-fSiOHSiOh^ 


^30 


CH. CH3 Cfls CH3 CHa CH3 

CHs- S i 0-S i 0- (S i 0) i 0- (S i 0) Ji -CH3 
CH3 CHs CsHb H (!h3 


i (OCH3) 


[ft 6] 



CH3 CH3 

4SiO}T(SiOH 
ll C2H4Sl(0CHa): 
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(6) 

9 

HS i OMS i 0) (Si 0)-J 

H C«i(0CH3)3 iaHeOCH^CH-CHa 

0 

( 5^* . a « 1 m±i7)|^T $> 0 s b { i 1 jy±(7)miS!T * [ 0 0 2 1 ] ( D )M^<^@S-^i<i ( A) ffe^)- 1 0 0 MSgP 
Si?.. ) •C'^§iX|>i^o^-!f>"ft-^:<)5^f'?>^Xl.o i 10 fc^*LTO. 1~1 OOSfigP<?5l5Hl^T$)l.<!:t*SiC:> 

m^-i m^t-mih lxh. -^j-^+tc. mm=fm^ o o ms.mzn'ux o . i nmmimvh^ t . 

[0 0 1 9] (Ofig^coia-^aji, (A)js^iooMfi ioomAmi::itht.ni^ix:^mmi<r)mm^< 

so. $^>t=o. 5-3. o^m^commfHTht :it 100221 mm-i±^:^^'i<7)mmi&m-t^tii^ 
fmib\'\ (c)js*coia-&i*i-(A)K^i 0 20 <5^s^i5>L.<{4a^^-fh-^t:'S)^« (E)^^j'<5oa^t 

[0020] {T>mmt^mm(^^m^j:^^x'h E*g-fta^. g-fta^Kcor/i-^wi'm, 

¥^*^V"/bklS^^#:^U--yMRf=i-a5«tt* y tcoil*, S^fc vt'::^;^^^^9;><•^;^i>• 
Bg. *r u i^\^=.)i^y^ymmm<ryMm>m.wmm^ 30 [0023] (e )Bg^)-<oiB^j:«iiMST* D , mx. 
■tiiitf:^. m. ~-y^)vm</)±m^ i^^ja, m (s\ ^^m^zi3\,^xm^^f¥<^'ei^±mt''mM.m.^ 
it^^>m±^ms. :^''7^mcn>mm'm.wm-mp -ro. i'-5o<^ppis^aimm^b^j:hm.xh^:ibif-m 

m^^ii^. ttz. (D)^^<?D®-?g{41 0-1 0 O/x tL<, S<^fcl~5 0ppmcOiEffll*lf:^rl.*r*I.C: 

Th'o . ^(oM^mmtiin . 0-1. 5w«Hi*]Tj>.g. e^^m*'=tt*m<a:To. ia«;si5*?»j::sr4»T$>s 
*jt-c^)S*^^7t{4i ooAtm^ix&Ji^wi, fz^X'hn. ttz^ z.tufisoomm3^:it^b-:^m 

mfi. 5izx. i> , m^mi^'^'i^ -y h^(ov tz , :^wnff)imm^~\±. ^wncommmti:h^j:\. m 

^^<n^mmm^3. 0/xmfeJlTr$>&ifc**.J:'9lff* ii, 3-><^;t^- i-r^y-s-^r-zK 3. 5~'J 

^m^Wmthtz»)<r)1fmm^zm^^ixf, ;P^£0r;t'=3f yr/l^a-^i. ; 3 -X^yt-- 3 -^^T^y 

)6n 0— 1 0 0/imco^Hl^-f*)'}. ^cO;S^m*^' -1 — fy. 3, 5-j>';^f-/l^-3-^^-fe>'-l-^ 

1. 0~1. 5ff)mM^bt£^lot,Z^WcthZtii^m ym<7):x.y^ yit^ ; 1,3. 5. T-f-h^^^/l- 

^LV\ *50 -1, 3, 5, 7-f ^9b'Xy^v•^'C7T^9>'D^^^ 


#13^7-2 9 234 3 

1 0 
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1 1 

1, 3, 3, 7-7^h7^-f-;P- 1 , 3, 5. 7- 

WR<^Wmi/Zi5 \, MS^fiT 10-50, OOOpp 
[ 0 0 2 5 ] i /j:. *^BawS«lHl{:(i. *ISHH<7)g6t| 

f ^ >! i: § . iiO J: a ^*ltiM5E«lrli: Lta* 
;*-<ifyy9.y:^'. T/l-S^. tJit/i 
;jry^no>'5v. :t>'U;<?V >'^<7)^rilc>--<^-ft; 

Mii. (A)^^ 1 0 omMMi/zMtx 1 0 ommm^m 
[0026] ^^mcommma. ^mi^^u vhtm^ 

t:. m^mLtiz±/m^^^m^^u^yhimmt^ 

it^#;v^^^ .y hi>:$^miE<r>mm^Hzj: -y 

mm:mt:^mzr?> i t i^^x-^ t . ^^wm^m^z 
J; o^^#:'<ix >y h bm.^m^^V'y hMMunt 
-^■rs^^fcLTti. Mxtf, m^mw^u-yhmm 

{±1 0 0~1 5 0°CfcM!it'l..rt*W^ U\ 
[0 0 2 7 ] ^1->T, *^B3iO^^#cgBt-5V^T, H 

[0028] :¥mm^^wmmt. m i tc^sii^. j: 

i:**±iSff^iJ«73Wh^3{:: J; O^f^S^XT^f I. i i: & 

^mnm-mwmmizjs\^x . ^mw^u 
mittti><^x'hh, tti. ^^mm^i^mma. m 

2(CS^§ttl.J: 0 fc, ^#:^^-y hBXraWt tTH 

±mmmm<^m-im 3izj:t)m^^tix^j:t^tmwL 


(7) #^¥7-292343 

1 2 

[0029] *^BIC0^#^a{i, ^f*'^!^ -y h 1 
-y Ymim2 i t <{iIIIfiSS«^8 i: ^ 

±Mimm]i<ziiy)mmz^tdk. ^ii^imt-x. mm 
mmcomms^m^^'^zm. ^^^i^-yM^i 
10 t&i,zm\'fhh.fz^^yv'^ yy)-^-y YA b y-F^i^- 
j^5i:>L<\mnwm.9b^^. m. r)V^:z.^M.mcr, 
±U^<nTf^yf -f y/r^-^-ve J; o v-f -VrKyT'-f y 

t^yf ^ yy-r?>ifmbLxii. -miz^ m^^msm 

mm b ^^immmcDmitmsizx 'om-^-r^imb 
tT(±, mii£. m^»^h-'yhm.nm2i,L<ii 
m^mm8i,z±m^w\imffjLtcm. immp^'^yv 
20 b 1 ^:mmmnzm^-^^xt\sm-^im. 

i-vhi {zmmmm^m^uzm. m^^i^^u -y hm 

mmm Lxmm^ "^txtm-r^^^mif^ni . 
tt:. ±Miimm^mit-t&Mmimi,zm^^ii-r. m 

5 0-2 0 Orcoa^. §4>(c:SfSL<«l 0 0 
- 1 5 or;tjp^-r.5. :zbtfint U\ 
[ 0 0 3 0 ] $ ^> :^WM<^^mmmi^. ^#:^ 

V>y t- l^V-f-^^O-Tp^-f y^S^Lfcf^. i^*#f*s'<P-.y 
h 1 cr>mmizirMnh L<id:S"Atti^U a-y^a-x 
30 ^y^l^mt^btimtL^\ ^i^iz. ZiOXo^j:^^ 

m^^]y -y h 1 ^3ir^^iymi±mmef,zii ^mwm± 

■t^:ibi}^MtL\>\ 
[0031 ] 

immm} :^^mcoi^m?mi.v^i^mt:mmiz 
x'ommi.zmn-t^. ^a. mmm'i'<Dmmii2 5'az 
a^^xm^itimx'hh. sfe, ms.mizi3\,-^x , 
=F>'u^-^)-y(^^^^com^. mmma^r/^imm 
comm±rm<^ifmi>z ± ofi^o , 

[0032] m-i'y'a^-^y<r>-^^M<r>m^ 
40 yTt^ui^xij^-tyttzimmmz-^Ati^SyiSi^i^i^x:! 
^■^y^T-^hyi,zXK)ibaiLfzm. Cior-^hyizii 

(Ai»»BlrKGC-9A, F I Dft«) fcJrO^L 
y4!^C{±*i«^J4'fc-&afLS 2 0 0°CT-1 OnnnHgtiJi 

[0033] mmm^wtLxni^ti^mit^icomM ■. 
mmmi:i so-cx-i o-^mmiLxn(>tLfzm(m(r) 

®SSr. JIS K 6 3 0 1 (CiSaSit/^ J I S AM 
50 Slttiijai^LTt, 
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[0034] ^imMcof^&^XX/':^-(^^^y^\fU 

com. ^i^^U^yhlcOAiSm^^if^tifz^^yf^ 
'^e\^zi:y)v-^^r^^y'f^y^\.fz. =Sr^. ^^yf^y 

^'u^^e^v>{^^^y^^ y^imwm&mm im 

1 6 0—2 5 or. ?tfi3 1 0 Om^/*) 

:^cni\(y'f^y^y^'^b(om^m^^'m:L^ Tf^y^- 
-i y::^'''y^^6cr>^mzMt^7i~^y'f^ y^^^'^-i^eco 

[0035] ^i^mmcomi^^mwi-^ 
"f-mcommmm^'^^i:^. ^icommumi^z^x-^x. mm 20 

T-l^<^W\^bLXmmLfz. 
[0 0 3 6] [##^Ji] 1, 3~>>'t:'r:;^-l, 1, 
3, B-irh^^^y^^-^o^-^yi: 1 , l, 3, 3, 
5, 5, 7, 7-:t^^;^^;l^>-;^^:?T-b^>'U^^?->^ 

hV:Xi-JU^\=ixJi-^yt^z^K)^mLX. , 

>'(I)^iffll!L-?^. rcT^e/j-f-^/^xKUv-n^^fvC I)c7) 
2 0 O^Tn OmraHgiy_h<^SMff^^'r^i£*^>'a^ 30 

DSr 1 OinmHgcogtflET. 180X:T5 

mmnmLx. 2oo'ct-i oinmHgj.:i±co^m>E^*-r 

JK2 , 0 0 O^yi-^^ XcO^^M^Si^';^^;Pb'™ 

^#^^-0. 2 3m%) ^mmtt::. ^hirZ. 
-J?< Vi^u ^^y (II) ^-^^m^^UifZ j; D , 
0. 0 1 mmHgCOMJET. 2 6 OrT'SB^felSnft^aiJi L 

2 0 0rTU OnunHgiyji<7)^S^*t-|>1K^^^^ 40 
U^^fyc7)#:i-fi^^'0. 0 lJli%T*^. f(SS2, 0 

v-^fJUi/p^fv^rKUi^a^-rydll) 

rKU S^Oi^Hfy (III) 1 0 OSMgPhX:5^y-;^3 0 0 

OnuBHgi7)MJaET. 1 8 0rT 5NfPHl»LT. 2 0 0^ 
0nmHgi.XlicO^MJE^*-t'^fi^^^i^n^^ycO'& 50 


#W¥7-292343 

1 4 

1 0 PP^sTChh . 2 , 0 0 0 -^r yf-^^-f X^O 

i; s^n^^fyd V) ( 0 . 2 3SS% ) 

[0 03 7] C##M2] ##MlT-fi|Mt?t!^^TMP5 

^y{Ul) 6 Sm^W^h. it: (CH3)3S i Oi/2mfii: 
SC: (CH3)2(CH2-CH)SiOi/2*firi:st: SiO 

::^}vm^^m.^i. S5MM%) 35^mt^m.^v 

tt^9. 000-b>'^;i^^^Xco^;l.^V?Kyi/o^ 
^ym^ {\^zz.)m^^&-^0 . 8 0Mfi%) ^iSM 

^Xi^^y-yl-SOOMg^^BB^PHlMJfL^m. <I:n.^ 

y-;i^Sr 1 ommHgcoMjrr. 1 8 orT50^r^ijnftu 

T.tt^9, 0 0 0-b>'f';t^'YX«?!-;l^:^V;KUi^n^ 
^y?g^(V) (b'x;P^3^^=0. 8 0SM%) ^ 

y cO#W^f± 1 0 PPinT* o o 
[0038] [##CT3] 1, 1, 3, S-'fhyy^^ 
)Vl^l^u^^ytl. 1,3, 3, 5, 5, 7, 7-^ 
h^i^ry^^fyhl, 3, 5, 7- 
'fV'7:^^}Vy^rir^Vyi^'Q^^y^^i^'&&±^zX^ 

x<r>^^m^'J:^i-)VJ\^ \^vii^x,yyu^ymn 

>^^tM^*^(Vl) (^Jr-f^M^je-^TKfgJK^^S-O. 
6SS%) ^iBMLfc. :i<7:^'J:p^^)Vyu^^y ■ 

Kn>>x>'^'n^^fv^fcK^#;(VI)c7)2 0 Orr 
1 Om^^l±jry^Ki^^t^^'?'yu^^y<r)^^ 
mi±ii . omrnxxh-^fz. :i(7yi^y^-i-)vyx:2^^y 
■ ^^;l->^N-f Kuv^x ya^o^^^-y-JtM^f^lsCVD^o. 

5mraHg(?:)«ffiT. 1 8 O^T'BBjfelJDliLT , 2 0 0^ 
XI 0^lInHgl,:^J:O^J±^^t--S»ffi^^i^D^^fy^0'^ 
%a;&n 0 OppmTS^^. ffigl Q'b>'^4<'^X(?^^^ 

#:(vii) (^^«s^$s^7j<ss^#q|-i-o. emm 
%) ^mmLfz. 

i^u^ymmvjy^i-)i'^^)i^^^-^y{\i) i o oaa 

iP. tt^3 0-b>'^;K^XT*S^^iFMW7RSby;<f~ 
2. GJiMgP. 5gt^f^/??^'3 0//mT-fc^5 (fi^^^^^^O 
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15 16 

A~A 1 OSigU, : * 

H3CO CHa CHs OCH3 

CH2-CHCH.O (CHE)AiO (S,iO)2(S,IO),S,i {CHJsOCH^QH-pH^ 
0 


#^T7-29 2 34 3 


CHa 


0 


Y[:iil!IC01ift^ J I S K 6 3 0 1 l/ZM&^tLl J I s 

[0040] Ltt$m 1 ] mmm 1 izt5\,-^x . wfWfi 20 

■.<nfmm: 1 5 Q°C1 Oij-^T"«<t§H±3t55 

flaCO CH, 

JHcCHCHeO (CH2)3s|iO(SiO) 


^m-it^cmM-k J I S K 6 3 0 1 \,Z^^il.h J I 

[0041 ] Lmmm2 1 ^'T-mw^'jj< 


1. 0 6t-ib«>^'J;^^l'Vf-Xl . ISS^, 's^ 
[{t9] 


Hsci 


CHs OCH3 
^(s|lO) sSj (CH.)30CH«(;H"^H. 


in. i 


CHs 


z^io oppmT$)->ti. zcoimm^ 1 5 or. 1 0 

:5>raT'«ft;$-ti:7t:M»c^^S^ J IS K 6 3 0 1 

[0042] [.imm2 ] mm\2 i^zm^x . ^t^f-m^ 

2 0/iin 2jiiuv)Xhn. ^ 


LtZ. :i<7>imm^Z'^±fl^ 2 0 Om OmmHgtLhO 

xmit^^^miz%^'^hmmm^:V^9u-^hi^'y 
y^m^-^xm^Lfzt^i^iooppmxh-ytz. :icom 
mm^ 1 5 or. 1 o^^rm^-^j^^sE-fMc^ffiK^ 

J I S K 6 3 0 1 t^Sg^^tL^ J I S A^tt^C 

[0 04 3] [^M3] >->;rT-y^B^(v)ioo 

^+ryftS'&tt:(Vll) 3. 5a«gP. S^S;6-'3 
ikin. 2X$ym^^f&i-0:^\i-X8mMM. 3- 
3:^^:1, 3->^^b--;P-l , 1, 3, S-y-h^ 
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17 IS 

/^Co sfc. <I^7)^#ffls^2oo^cT■'lo^^^Bm^tx^s 

1 5 o^c. 1 oj^mTmit^^rzmmcoms[^: j i 
s K 6 30 ucffl^^fL^ J I s AmmnzxKi 

[0044] 

itmms] mmmsiz^^^^x. m^m^s sum m 



^ 5^ 

-fcb «e 






itmms 

m^M^omimc^m^ (3 is a) 

3 0 

3 0 

23 

3 5 

so 

so 

50 


1 2 

84 

7 

1 2 

1 2 

7 

1 2 



10.0X12.5 1 

3.0X2.a 

2.0x2.5 

).5X1.5 

3,0x2.5 

2.0X2.5 


50 

30 

5 0 

5 0 

5 0 

50 

50 


0/mo 

0/1920 

0/850 

o/soo 

138/600 

56/350 

120/000 


0/5O 

0/30 

0/50 

0/50 

50/50 

50/50 

50/50 


10 1 5 1 O-5)-r8TrmS-lib/S««<50®)*^ J I 
S K 6 3 0 1 l^zMm^tl^ J I s Amm\-izj: 0 

[0045] 


[0046] 

^v-y hMnmtm&mmc^mtmzx K>m^^ti 

[SIfflfiOW'SriiBB] 

[HI ] mm, mmmTm^^ti::^^mcoii^mi^mm<^ 
[112] iii2{±. i?mm^m^m.<^~-mxh^^m 


1 


2 


3 


4 


40 5 


6 


7 


8 


9 


1 0 
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(11) #^^7-292343 

[lai] 



8 3 


inmm^ m mm 
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